The acute toxicity study of the leaves of Sphenocentrum jollyanum (SJ) showed no toxicity when administered up to 11g/kg body weight orally while intra-peritoneal (IP) administration produced dose dependent mortality with median acute toxicity (LD 50 ) of 1445.4 mg/kg. In sub-chronic study, the extract administered for a period of 120 days showed no mortality or morbidity. There was significant weight gain in both treated and control groups while gross examination of internal organs revealed no detectable inflammation. The blood glucose and total cholesterol levels demonstrated dose dependent decrease while high density lipoprotein cholesterol (HDLcholesterol) increased with dose. In the liver function test, there were no significant (p>0.05) changes in alanine amino transferase (ALT) and aspertate amino transferase (AST) in the extract treated animals. The renal function profile, serum creatinine and urea levels were not significantly altered compared to the control. In haematological evaluation, significant increase (p<0.05) in red blood cells (RBC), packed cell volume (PCV) and haemoglobin (Hb) were observed in the treated animals compared to the control while mean corpuscular (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC) and white blood cells (WBC) showed no significant changes. The result therefore suggests that the leaves extract was potentially safe for consumption orally even at chronic administration.
INTRODUCTION
The use of medicinal plant as a therapy for disease condition is an age long practice. In regions with rich diversity of flora spread, it forms an important component of their natural wealth. Herbs and herbal formulations for the treatment of ailments have continued to receive increased attention because of the strong belief that these products are safe (Farnsworth and Soejarto, 1985; Said et al., 2002) . This assumption to a large extent may have influenced the indiscriminate use of these formulations by many, particularly amongst the rural populace. The incidence of adverse effects and sometimes life-threatening conditions allegedly emanating from these herbal medicines has been reported among various ethnic groups (Elvin-Lewis, 2001; Chan, 2003) . Consequently, it has become imperative to ascertain the toxicity profile of these medicinal herbs. Sphenocentrum jollyanum Pierre (Menispermaceae) is a perennial plant that grows naturally along the west coast sub region of Africa with expanse from Cameroon across Nigeria to Sierra Leone. The leaf is up to 20cm in length with the breadth of 5-12cm (Nia et al., 2004) . SJ has been shown to display a wide spectrum of biological and pharmacological activities. Its medicinal importance was first reported by Dalziel (1955) in which it was noted that the leaves decoctions were used as vermifuge. It is reputed for use in dressing wounds particularly chronic wounds, feverish conditions, cough as well as being an aphrodisiac (Dalziel, 1955; Iwu, 1993) . The plant is also used for treating jaundice, breast engorgement related to the menstrual cycle, tumours and inflammatory conditions (Iwu, 1993; Odugbemi, 2006) . According to studies (Iwu, 1993; Nia et al., 2004) , the leaves of the plant possess significant anti-inflammatory, anti-angiogenic and analgesic properties. They have also been found to be potent against polio type-2 virus (Moody et al., 2006) . Although the leaves of SJ are used for various purposes, to our knowledge no literature exists on its toxicity profile. This study was therefore designed to evaluate the acute and chronic toxicity of the ethanolic leaf extract of SJ. 
MATERIAL AND METHODS

Acute toxicity test:
Mice were fasted for 14 h before the administration of the leaf extract up to 11g/kg orally. Another group of mice fasted for 14 hours were administered with SJ intraperitoneally in graded doses until 100 % mortality was recorded. The group received ethanol leaf extract within the range of 250-4000 mg/kg. The control group was given Tween 80 solution (10 ml/kg) orally. The animals were observed closely for general toxicity signs and behavioural changes for the first 6 hours and mortality recorded within 24 h. LD 50 was calculated using the method of Horn (Horn, 1956) . .
Chronic toxicity tests:
A total of 24 male rats were randomly allotted to the control and the extract treated groups. The doses used were 50, 100 and 200 mg/kg of the extract dispersed with 2 % Tween 80 solution. The doses were administered orally daily for a period of 120 days. The animal were observed closely for any behavioural changes, body weight changes and mortality and were later sacrificed for internal macroscopic, haematological and biochemical investigations.
Effects on vital organs:
Following the sacrifice, qualitative data on the weights of vital organs (heart, lungs, liver, kidneys and testes) were assessed by carefully dissecting each organ from sacrificed animal into 10 % formal saline contained in a Petri dish. The isolated organs were dried with cotton wool and weighed on a sensitive balance. Each weighed organ was standardized for 100 g body weight of each rat.
Effects on blood glucose and lipid:
The fasting blood glucose was determined in blood plasma by glucose oxidase method (Trinder, 1969) . Total cholesterol, high density lipoprotein-cholesterol (HDLcholesterol) and triglyceride using blood serum, were estimated by modified enzymatic method from Sigma Diagnostics (Wassan et al., 2001 ).
Biochemical parameters:
The effect of the extract on certain biochemical parameters were examined and compared with those of the control group. The blood samples collected with heparinized bottles were centrifuged at 5000 rpm for 10 minutes to obtain clear plasma for the following investigations: Total, direct and indirect bilirubin were determined using Jandrassik and Grof technique (Koch and Doumas, 1982) ; alanine amino transferase (ALT) and aspatate amino transferase (AST) were measured by using enzymatic method (Horder and Sampson, 1991) ; alkaline phosphatase (ALP) was analyzed according to the method of Kind (1954) ; total protein (TP) concentration was determined by Biuret method (Doumas, 1975) ; albumin was determined based on its reaction with bromocresol green (Binding method) (Spencer and Price, 1971) ; urea was determined according to Urease-Berthelot method (Weatherburn, 1967) and plasma creatinine was estimated using Jaffe reaction (Perone et al., 1992) .
Haematological parameters: Diethyl ether was used to anaesthetize the animals before blood samples were collected through heart puncture into different heparinized tubes. The blood samples were analyzed for red blood cells (RBC) by haemocytometic method (Dacie and Lewis, 1984) ; the haemoglobin (Hb) content was by Cyanmethaemoglobin (Drabkin) method (Dacie and Lewis, 1984) ; packed cell volume (PCV) was according to Ekaidem et al., (2006) while white blood cells (WBC) and its differentials (neutrophil, eosinophil, basophil, lymphocyte and monocyte) were as described by Dacie and Lewis (1984) .
Tissue histology: The organs-liver, heart, kidney and testes-were fixed in Bouin's fluid before being processed and stained with Haematoxylin and Eosin (H and E) stain.
Statistical analysis:
All values were expressed as mean ± standard error of mean and the statistical significance between treated and control groups were analyzed by means of Student's t-test. P<0.05 was considered significant.
RESULTS
The acute toxicity study showed that animals fed with the leaves extract by gastric gavages tolerated up to 11g/kg body weight. The intra-peritoneal (IP) administration produced dose dependent mortality with median acute toxicity (LD 50 ) of approximately 1445.4 mg/kg. There was significant weight gain after 120 days of extract treatment that was dose dependent. The percentage increase in the weight of the animals compared to the normal is shown in Fig.1 . The result of the effect of the extract on the harvested organs weight is presented in Table 2 which showed weight gain that was comparably higher than the control. The blood glucose and cholesterol levels decreased respectively in dose dependent manner. Triglycerides exhibited fluctuation while HDL-cholesterol increased with dose. The summary of results of biochemical parameters is presented in Table 5 . Generally, there were insignificant changes (p ≥ 0.05) compared to the control with the exception of albumin and urea that recorded marked differences (p < 0.05). AST and creatinine showed fluctuation of values with increased concentration of the extract. Table 3 showed the effect of the extract on haematological parameters of the animals. Administration of the extract led to significant dose dependent increase (p < 0.05) in RBC, Hb and PCV levels compared to the control. On the other hand, MCV, MCH, MCHC and WBC did not vary markedly. Similarly, WBC differentials did not record appreciable difference with respect to the control. Figures 2-9 showed the histological studies of some vital organs of the animals treated with leaf extract of SJ. The hepatic tissue of the control group (Fig, 2) showed the portal trait. The hepatocytes interspaced by the hepatic sinusoids formed radial arrangement. In the animals (Fig. 3 ) treated with 200 mg/kg bwt, hepatic tissue showed no pathological changes, the dark spots observed could however be mere artifacts. The cardiac muscle of the control group (Fig. 4) showed the muscle fibres forming a branched network. In the treated group (Fig. 5) , no lesion was observed.
Histological studies:
The kidney of the control group showed cortical area of renal tissue with glomerular apparatus (Fig. 6) forming a rounded mass and separated from the surrounding structures by Bowman's space. In Fig 7, animals treated with 200 mg /kg bwt showed no structural changes. Fig. 8 (control group) showed normal testis, the seminiferous tubules cut at different planes showed distinct boundary separated by thick interstitial spaces. The wall of the seminiferous tubules showed thick germinal epithelium; close to the base of the epithelium were the differentiating spermatogonia while spermatocytes formed a cluster in the lumina. In the treated animals ( Fig. 9 ), no structural changes were observed.
DISCUSSION
The result obtained from the acute toxicity study showed that the ethanol leaf extract of SJ demonstrated high safety margin since the animals tolerated up to 11g/kg body weight of the extract orally. Following IP administration, the median acute toxicity (LD 50 ) of approximately 1445.4 mg/kg was recorded. In toxicity rating by joint FAO/WHO Expert Committee on Food Additives (WHO, 1966) , if at 2 g/kg oral dose no death occurred, it is sufficient to assume the substance to be non toxic. The high safety margin through oral route justified its therapeutic use by the traditional healers. In chronic study, when the extract was administered daily to the animals for a period of 120 days, no mortality or morbidity was observed. There was significant weight gain in both the treated and the control groups with percentage weight gain depicted in Fig. 1 . The gross examination of internal organs revealed no detectable inflammation while the weight of the animals treated with the extract was comparably higher than the control. According to reports, reduction in body and internal organ weights are considered sensitive indices of toxicity after exposure to toxic substance (Raza et al., 2002; Teo et al., 2002; Thanabhorn et al., 2006) .
The decrease in blood glucose and total cholesterol levels in the treated animals demonstrated the presence of hypoglycaemic and hypolipidemic agents respectively. The presence of hypolipidemic agent is indicative of the extract potential beneficial effect against cardiovascular risk factor (Zhou et al., 2006) .
In a toxic environment, blood level of AST and ALT are known to significantly increase (Adam, 1998; Crook, 2006) . These two classical enzymes are reliable indices of liver toxicity (Hayes, 1989) . Since in this study the enzymes showed no appreciable increase in the treated animals, it implied that the extract has no hepato-toxic effect. This was confirmed by the histological study in which tissue morphology showed no changes.
The renal function profile, serum creatinine and urea levels, was not significantly altered compared to the control. These compounds which are non-protein nitrogenous substances are said to be end products of protein metabolism that must be removed continually (Guyton, 1981) . The insignificant changes in creatinine and urea levels suggested that the activity of protein metabolism was maintained within the normal range due to relatively non-toxic effect of the extract.
In haematological evaluation, marked increase in RBC, PCV and Hb were observed compared to the control while mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) showed no significant variation. The increase in RBC was an indication of changes in the rate of the RBCs production. In this context, the possibility that the extract does have the potential to stimulate erythropoietin release in the kidney was likely. This is similar to results obtained with some other plants (Polenakovic and Sikole, 1996; Sanchez-Elsner et al., 2004) .
The importance of MCH, MCV and MCHC in anaemia diagnosis in most animals has been highlighted (Cole, 1986) . From this result, the extract did not significantly alter the calculated RBC indices which were indicative of its minimal effect on the size of RBC and in Hb weight per RBC. This implies that ethanol leaf extract of SJ does not possess the potential to induce anaemia. Inflammatory process is characterized by the involvement of multiple inflammatory cells of the WBC (Kytridis and Manetas, 2006) . WBC and indices relating to it such as lymphocytes usually show increase in activity in response to toxic environment (Robins, 1974) . In this study, WBC was not significantly altered while lymphocytes, the main effectors cells of the immune system (McKnight et al., 1999) showed marginal increase thus suggesting that the extract only exerted minimal challenge on the immune system of the animals.
The findings from this investigation provided more information on the therapeutic safety of this herbal drug. The leaf of SJ was observed not to exert hepato-toxic effect that would cause the liver to compromise its function. Furthermore, the indices pertaining to renal function showed no abnormality. On the other hand, the significant increase in RBC, Hb and PCV in the treated animals demonstrated the hematinic potential of the extract.
